Preparation of the immunesera. Antibodies against yeast TK (a-YTK) and spinach TK (a-STK) were raised in rabbits, by the method of Paoletti and Aldinucci.2) One mg of TK was used for the primary immunization, followed by four boosters (1 mg each). The presence and the titer ofa-YTKwas evaluated by assaying the inhibition of TK activity and by an Ouchterlony double diffusion test. The later test was the only one used for a-STKas this antibody did not inhibit TK activity.
Purification of IgG from a-YTKand a-STK sera. Total IgG from both sera were purified either by chromatography on DEAE-Trisacryl or by precipitation with Staphylococcus aureus Cowan. DEAE-Trisacryl was equilibrated in 25mM Tris-HCl buffer, 35mM NaCl, pH 8.8. a-YTK, previously precipitated with ammoniumsulfate and dialyzed against the same buffer, was put on the column. All serum proteins were retained, except IgG directly eluted.
Better yields were obtained by precipitation of IgG after binding to protein A on Staphylococcus aureus. Anti-TK antisera (1ml) were incubated with a suspension of Staphylococcus aureus Cowan(0.5 ml), at room temperature. After centrifugation (3000rpm, lOmin), the supernatant was discarded and the sediment was washed thrice with PBS. After 15min of incubation with 1 ml of0.58% acetic acid 0.15m NaCl, pH 2.9, IgG was recovered by centrifugation (3000 rpm, lO min). a-YTK and a-STK were purified from IgG fractions by affinity chromatography on TK-conjugated Trisacryl. The soluble fraction of bakers' yeast homogenate was put directly on the affinity column (2x 10cm) filled with about 10ml of Trisacryl coupled to a-YTK. After the sample was put on, the column was washed with 0.2m Na2CO3 (pH 8.3) , to remove unbound material. Yeast TKwas eluted from the column with 0.2m Na2CO3 (pH ll.3) (Fig. 2) . TK activity was coincident with the protein peak and accounted for 85% of the units put on the column. In an analytical scale experiment, 2 U of transketolase was put on the columnand 1.7U of purified enzyme was recovered. The specific activity of the purified enzyme was 20 U/mg protein, which is slightly higher than commercially available TK (16-18U/mg).
PAGE-SDSof purified TK was similar to that of commercial TK with a single band at 75 kDa. Immunoaffinity-purified yeast TK was completely free of G3PDHactivity, a contaminant of TKobtained by conventional methods.20) Preliminary experiments were also done with spinach TK. a-STK IgG was also purified and bound to Trisacryl (0.2mg protein perml of gel). The TK-containing fraction was poured on the affinity column and eluted as described above. Purified TK was obtained with high specific activity (about 50 U/mg) but the yield was low (about 40%) and the conditions need to be improved. Spinach TK was found to be free of G3PDH. 2O) Comparison between yeast TKandspinach TK Although TK is a ubiquitous enzyme, large differences were reported for TKproperties depending on its origin. These differences concern the protein structure, the relative molecular mass, the antigenicity of the active site, and even the catalytic properties (optimum pH, substrate specificity, enantioselectivity, and stereospecificity).
Yeast TK is a dimeric enzyme (about 75 kDa) with two catalytic sites per molecule; its optimum pH is 7.5; its activity is inhibited by our rabbit polyclonal antibody. Spinach leafTK is a monomeric enzyme (about 100kDa) with one catalytic site per molecule; its optimum pH is 8.0; its activity is not inhibited by our antibody. was very high. Spinach TK led also to very high stereospecificity but enantioselectivity was lower and 5%L-ribulose was obtained, besides 95% D-xylulose; nevertheless, the fact that laldoses are accepted as substrates by this enzyme maybe useful for the production of some L-ketoses, even with low yield: L-ribulose was obtained with 30% yield when pure L-glyceraldehyde was incubated for 20h with a large excess of spinach TK.14) The specific immunosorbent (a-YTK-Trisacryl) is stable for monthes at 4°C and can be used several times. The advantages of this one-step process for yeast TKpurification are numerous: i) low cost as compared to commercial yeast TK; ii) time saving as compared to conventional methods; iii) ease and then usefulness for nonbiochemists using TK as a tool in sugar synthesis.
